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<i>4) AUTOMATIC LEVEL CONTROL CIRCUIT BY DUAL CONTROL OF TRANSMITTER 



(57) Abstract: 

PURPOSE: An automatic level control circuit by dual control of a 
transmitter is provided to keep the output of a transmitter constant by 
dual control for detecting the level of an output signal and attenuating 
the same. 

CONSTITUTION: A first control loop(310) controls an input attenuator 
(170) to keep the level of an input signal constant and generates an 
error message upon receipt of a signal lower than the lowest level. A 
second control loop(330) controls an output attcnuator(270) to keep 
the level of an output signal constant by comparison with an output 
level reference signal. A first output amplifier(180) amplifies the signal 

applied from the first control loop(310). A second output amplifier(1 90) amplifies the signal applied from the second control 
loop(330). A reference level unit(290) outputs the reference level of a power control unit(280) and input/output signal. 
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H4 

€■ °l**<ti *1^1S*J 7|^1^4 ^*7Ha1 4-§-s]£ £4!7lsl #3 a|*H* e)IH<>l s)£^ 

■y-?- 3*1 <g Aijia ^«-*>ji. 7i#-tis.2f Hiatal <ysi -mlm en>§-g- ^ske^- ^h^. ^h, 

s)i eil-i ol*>s] ^li7> <a^sl^ i# °M*lt- iMSsfe *ni ^0^5.4, 33£ 
« A JiS £«*K2, 7)^-tl3:4 ula*M $3 ^1«>1 H^S* t^^7l* ^12 *Hf- 

54, ^71 *fll alHf.5LjiLiji.El oi 7 >« f^Sfe *ll #3^3-714. 42 ^H^HS^-El o^g 4143 

f^sfe 542 #3 ^714, ^"71 afli 91 ^12 *<H*Hoq $ 34* 7l^-yj:4 7)§ti*B- ?!7V*fe 

7l*)5f * *<M#7W>M *-a^fe *3°1 Sfl*S°] ^HsU, ^l^S) 

£2 



£2 -g- Sll> *^7lfil o)f^|oH ajg ^efl'S^olSlS 7l^#^-£ o|d), 

£3 £ £ slt> *-tl7lsl °lf;«)°H £|« xHriO«^|<H £^ 0 I4. 

„ £ ^o) Jf-e-ofl cfl^v ^.js; -a^ •» 

10,170.270: #i97| 20.50,120,150,180,190,220,250; 

3n.1nn.2nn : «j^d;a?*7) 4n.i in,2in : ##7| 
60.130.230 : A/D %.Q7] 70.75 : «li27| 



(51). Int. CI.7 
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80,160,260 : D/A *&$7) 140,240 : ^$1*) 
280 : £34<>14 290 : 71^4^ 
300: 4^*310: 41 4°l-¥-H. 
330 : 42 4<H^S 



ftijoi ^^t- y\$: a ^ ^ o >4 #47i& 

* ^l^S] 7|^1^4 ^7l°fH #4j7|4 Aj^ 3^$ 4^0] 5]£P, 4<H*}fe. 

4H4<H3U4 £$ ^*1, °1#4<H 7l^-g- ^ x\$$]>&*\)ol%^ 5!o]cf. 

*] 71^^^ ^°>7l *]"# *-r-t!7]7> 7«14°1 fl-S^l, ^^7lTT ^4t7 

#£f- 4*S d**«W *H, *Wfi4°1(ALC: Automatic Level Control) flS^- °l-g-*M 

*33^#*J4lS£^3Sr4-8-*l$cK 

°l*h #i*M #4 7]#°u 3$ **J7]4 ^*zJ|«^|<hsis.s 4i^$4, 

#4 7|#-i; ^Sj-7) fl*H £ #4 7l#o(| o]$ ^ell»a^<Hfls.sl 7|^ o]cf. 

#71 £l£ #2:Sr3, t^s]7| fl«H ^34^ ^fi, 4*1 4J3:4 4*M 33# 4«s. 4<H*r*r #47] 
(Attenuator)(10)4, 

#71 #471(10)3.^ #3)?! ^3^1 ^«f*H ««J4fc 41 #^7j(20)4, 

#71 41 #3^1(20)4 #3-*U t«l^a #34b 4J:M <U^-§ ««M, 4* 1HM 
^t7l(30)4, 

#7] £$4 ^^7}(30)ofl °j7f^ -SiS^ 33$ ^SKThreshold Value) -tii^ 

*WRr#3##7l(40)4. 

#71 44ti*7|(40)&*E] 4>go] #^*Hr 42 #3-71(50)4, 

#71 42 f^7]^lH <y^^ of^Sn Aji§ ^31 Aljrj* ££s}^ A/D ««-7](60)4, 

3-?l A/D ^SMs.Jj'.iH 3 3*1 ^^1^ 7)^ ^^(Refeieiice Signal)4 "liasH #7] 41 tt/]{20)SL^ 

#33^ 4j£4 4!* «]j5L 43-4^ 40) Aljr^ i^sKr *1^7](Comparator)(70)4, 

#7] tilH7l(70)^^-Bl #*)4r: Z]z]*g 4<H<]XS- 0>^Sn #7) #471(10)4 °j7 r ^ D/A £ 

*7|(80)£ ^#«cf. 

#714 #£ ^4 #4 71^4 4# *^7l ^*4*4°)4s«, #7i 3^-3 je£& #a*H ^4*1 aj^^ 

7l7)^ *ca^fl.7H^ #34^ 3-^2} ^Sfi- °J^^> 41 ^71(20)^ ^€ aJx© ty-^Aj ^ 

tMOom ^-*H t^^s. #^$o.s>wl ^€4. 

#71 «o>«3 ^^71(30)^- ^l7W^ -a±A*Bl ^ ^Sl^H ^^7j§7l(40)4 *\7}Q 

#71 7j3^t7l(40)^ °t) 4 ^(Threshold Value) o)^oj ^ aj^ov^. ^^^ji, Aj- 7 ] 42 #3-71(50)4 ^7> 

#71 42 #*7|(50)s.-?.e1 #3-3 <>lWa c]*ii|} a]^^§ A/D £#71(60)4 c]^)^ 

^5:^ «*S|ol f tilH7)(70)4 ^]7 r 34. 

wl5l7l(70)4^fe ^7,]^ xijts *!7f3 ^i-O-, 7l§ #x(Reference SignaD^ «lH*o.S^, #7l 41 #3-71(20 
)^e) #3£)<H #^5)^ ^15:4 ^^(Power) **I*Ka, ^ll^ 0 ! ^ +fe ^°1^ ^ 

4**1 ^ ^'rir, 33$ 4^^^- D/A Vi^:7|(80)4 ^^$M". 

#7l D/A £#7l(80)b °j7 r 3 4<H A Ji§ aj^s. ««4}oi #4fl7l(i0)4 °j7f #71 #471(10) 

33 (input) 3^«- 4 •fis. #4 4<H 1 & #71 41 #3-71(20)4 #^(Out P ut) ^^s] 4 

«°l 0 J^*r4 4<H«4. 

^el4. #714 #^ #4 7l#4 2l*4f 4^ 4<H*|sfe i *3(0utput) *J3i7V 33 4* °1#°M4, £^ <$m 
Input) AJX7}- 33 4* °l*r°l^. 4°1» il^ «4ft 7j^7f t^H, 3^$ *^4«-& -fr^lt -r 

3ife f-47> 5dSl^. 

*3rt°] &WlL7\ $}{- z 7l4:-3 44 

^ °d^4^ 4«* ##*M #44<H*U. ^ A H, i^^4^: ^J^4 4^ ^§*h #44^ 
ol#4<H4 ^7]s] ^3^M1 ^fe «1#4<>14 ^4*8 4°W£{} 4**fe 5!°! 

3^3^14. 

#7)4 #^^3^ ^-^7i ^jsh ^i^^, «3-i!M «^4 , 8*«* t*e^ss*4*te 

*o v #^ ^^/14; #7] 3^ ^7j4*1 ^3L^^ ^ °d4^t °l^4 #^ -aiitt* 
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3<£*Rr <B3a«7i*i; #7l ««I2$7WM £3« S5*H £3*Kr 41 «7|* #7] 41 **7js* 

#3€ c)*l^ -a*.9 «»*H £3*r*r °J3 o>^sn ««7l4: #?1 flaj 

t\7\% ««7|S^Ei «7W >i!^S}^7l 40)^4.4 0171-3 °J 3 *M 7^^^ «fl^ 4<H#2>Q- #3 

*r7T »127|^; #7] ti)J27)3 4<H4 */iH ^^*>fe 41 >t:^^]Sf; #7) 4l ^*l£ f-b'M °j7}-3 

Q 4«3. #3*Hr 42 ^714; 42 Wis^Ej oi7V« ^*l<a *J3l^ 

S«-*r^ q*l*i £#71^; -*7l <*)3 q*H ^^7]S.^Ei 0,7^ ^1x^1 

2] 444 #4] 4<H*rfc <a^^7U TMj4fe 4 14<H+H* 42 §3 f^U^-E] ?*£|o] #^5)^ Ajjfcsl 

4^*H %3.3- #§)*rfe #3 *8"## ^«-7)sf; #7i #e) ^^7H^ -a^s^ei 
*3 ol#£l #i=. ai^d}-^ ^^b-j-^ #33*71^: ^-7) #^^#7ldl/H f^wH # 

3*Rr 43 *^7|^; #71 43 *JMs*3 Ai££ 343 aI^ £3*rfc *3 *r^£ 

a ci*l« ^^71^; #7] #3 o^sa cH<g ^^7l^E] o] 7 ^ ^Jj^ # 7] 4^ oj 7 fS 71 
£4!Jl§ n]3a*W 43- 4<H^A* #3*rfc «U7l^; #7] ulH7l^ 4<H4 s)^oj ^3*Hr 42 ^fl*) 

*}■; #71 42 ifl^lfi- 0 J7>3 -a** 33$ 4*3. ***H *3*rfe 44 *^7|^; #7i 44 **7is^ 
El 0J7I-3 t\x)% ajj^ of^n aJJiS. ££*Hr #3 cJ^lS a^sa *t#7]s±\ #7l q*]^ o>^ a £ 

*7|£*lH °J7V^ Al^ofl OJSH #7l 41 #^^7)^El o]7>Sl^ aU o] 4^* 4<H*rfc #^^4«7U 

42 4o^ n .°+: #7l 41 4<H#- Ir ?.-¥-e! oj 7 ].£ aj^-s. 41 #^#x7ls}; ^7} 42 4 <>!#■=. 

5.»e1 017^ Ajjr-g. f^a.^ 42 ^71^; #7l 41 « 42 4<>l-?-H<Hl ^^efl^ 7l^i^*^4«g 7)$ 
°J7}^ S^s^l. a^^<H^ ^1^5] 7l*4fl* 7l§ell»g^ oi^oi^i^ 40)^.5. tI. 

-SSIfc ^J* ^^-S. *^7l5) ol^4olol| o^V 7^efl^4<>lSl^ol4. 

ifc«. ««<>1 4°1-¥-^ :E i L El H17}^ °^n^ 7l^Aj^^q-^- eq^ oj X |^ h]H7|<H|ai 

41 #7l 41 ^4°H^ m|h*H ^^^#^1^ 4*101, 4oj« s h.e] oj 7 j. s oj^^|^ 7l$-ai ±t\ ^ 
^-ffc °J^^^7l# 4°)*M 4** *4 42 ^4^. efl^oi 40)^4 

El Oj7>Sj^- 7l^Aj^ .y.C)-^ Bfltg Oj^)a ti |^ 7 ]ofl^ ^^-K>^ 43 ^4^, #7) 43 ^44^ ^^^^ 

Ajjroj ^|*gol 4o|^a^Bl 9j7fSl^ #^4^ 7)&*\S. ^4 € 5)1^^1 ^^#^^471^ 4<H*H #^^^^1 

^ 44 ^44, #71 41 £44*1 *fl«M 0 W ^-f fe, ^^^#^^^1 efl^^i 4o)« s «Ei 9j7> 
« ^i^^^lf^cf ^*4s Mlaa7l4-H «:£*U o}uj 7^-f 4 43 ^4^ ^*}^ 45 ^44, #7l 45 £44 
*i ^£4^ 4 , a°l 4^*a+e| %±imnV2m ifl- * 43 

*4a ^l^^te 46 £4£ o|^o)^4. 

€■ ^fl 7lt^^^^7l fl^oj 3jo. s> £2 t*»fl4 ^**-t!7]s} ol^4^4 a]«5W4 , i^l 0 Wa 

7|^*^£ oIji, £3 * ^ *«S4 fl« ^7131 o]^4o|4 7}^4*§4ol «^ ^£ olcf. 

#7) «^ 7l#4 ^^*<d7isi 01^40)4 ^tb 7^4^401^5.^ oj^ (Input) ^^ 

o] ^^41(Power Level)* 4^ ^«-7l(lnput Directional Coupler)( 

100); 

#71 °J 3 «o v ^ «^7|(100)4^ 'tliLiM^L ±% °J 4 ^(Threshold Value) °l#o] ^J^(Power)* ^fe 

^H^- 3#*rfe ^^^#71 (Input DetectorXllO); 

#71 °J^^#7l(ll0)4^ ±^ °J 4 ^(Threshold Value) ^^(Power)-g- 2U*l(Peak 

Power) >i!±^ ^dXl- ^^^Jt. 41 ^71(120); 

#7) 41 #3-71(120)3.^ §^<H <>r^5.^(Analog) <d^§ ^^l^(Digital) #3*Hr 

oj^ of^sa qxl^Qnput A/D) £«7l(130); 

#71 <Q^ q^i^g ««7i(i30)s.^E-i t]7m q^it -a^^, *-t*>t 4^(300)51^ °j7v^i 

7l^Afl- «lii«W f «fl^ 4^*J^ ^^*>^ «1^7l(75); 

#7] HlH7l(75)sl 4<H4 sl«r°1 */AH(On/Of0 41 ^fl*l(140); 

#7] 41 iflAl(140)fi °j7 r 3 #7] MU7J(75)S1 4 C H#^ 4KLevel)S *^*rfe 42 

^7i(i50); 

#7) 42 ^7)(150)S^E] ^]7}^ c] 7) ^(Digital) 4^^^ o>^a(Analog) 4<H^!±S #^*r^ 

cj^lf ofd^dnput D / A) ^^-71(160); 
#7) c)7l^ 0^2 ««:7l(160)S^El o] 7 >3 4<H-a&4 ^^(Input) ejtg^ ^4(Attenuati 

on) 4<H«rfe °J 71 (Input AttenuatorX 170)3. ol^^ 0.3.4. ^1^* ti^S^S^ °J ^^7l§ 

4^*4 f-M4, 4& *J^7> 4^1^1S- «^J«rfe 41 4<H^H(310)^, 

^^(Output) ^^^^(Power Level)* 4^ 7j^(Path)3. §^ «o v ^ ^^KOu 

tput Directional Coupler)(200); 

#7] £3 ^^7l(200)4 A i ^Jx^e) ±q 9J4a(Threshold Value) ^ Aj^o] ^haUP 

eak Power)^ ^^^^71 (Output Detector)(210); 

#7l 3-33#7i(2io>4Al #^C- «'U« 4l3 d l 35^- ***4 ^-^^ 43 ^71(220); 
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#7) *83 ^$71(220)3.^3 £33 o>^5.a(Analog) -tl±Q 33^(Digital) >t]£.sL £$(Conversion)43 #34 
^ 3>§l o>tf3n cla)li(0ut A/D) <S47l(23()): 

§3 33<B $#7)(230)3*3 »]7>S 331 <t!£2K 4#4*r ^o1Jf(300)£J?-Ei °J7^ #3311 

3^43. SB'S- tiH^Il-B #34fe h1H7)(75); 

^7) u)J5I7)(75)3 ^)<H-i!3L°a 343 -&A2. = (On/Off) §-34*r 42 ^3*1(240); 

^■/l 4)2 ^Al(240)© f-«M t!'>€ o)M/}(75)a] tH^a]^ ei]«§i ^-7] 

(250); 

#7) 7fl4 #$7](250)3*3 ^7f« c]*l<i tii<H^1^ »^sa ^]<H^!±S «a$4fe #3 c]7)<a 4"tf3:i(Outpu 
t D/A) ^.$1-7K260); 

^71 #5j 3*11 ^«-7l(260)S.-?-Ei «]7>S 343 ^#4fe 3l #3^$7|(180)3*El °j7}Sl 

£■ -t]£3 sllf^- ^(Attenuation) 7)134= #3#*il 7) (Output Attenuator)(270)3 o]^.<H^|ji, ^ aJ^s] e|| 
>§o| ej^s^ 7)H*Hr 7)12 t))3 #- = (330)4. 

^7| 71]1 7H^E(310)iL^-B] °J7>^ O^A} Al^^Sj ^AjAl^ * -f^S^ Till ^#$71(180)4. 
#7) 7112 T)H^n(330)S.^El °\7}% ol^Aj A^fi] <£A)Al£§ f^sl-fe 7fl2 #3 ^$7)(190)4. 

Till $ 71)2 7lHf-H(310,330W ^eflt 7l£Aijr<4 #ejel]>§ 7l^±§ °l7>sffe 5} o.3*|, ^^o]^(2 
80)4 °J#3 Aiis] 7l^sH«!* #33*r 7l^ell«a^-(290)£ 3 5.o\X\±- ^H^-(300)? ^£1}. 
£$, £ *»j 7)#oi| 34^7]21 olf'TiHoll 2ltV7^yl>g7iH tffl-ft, fl«IS*-i!£3 efl^l 33^(300)3^ 
El ?l7)-s]fe ^eflf 7lf"l!S: >£4 « 31 *!3fc 3 ^3 (75)3 3 444^ t)]i £t1](S10)4, 
^71 Tin 47|)(S10)33 u]j243 ^^^#^15:^ 5)1^01, ^oi^.(3oo)s.4El °17>€ -8331 7l^± a.4 § eil 

jg-ffc < a3=a-3i7i(i70)'& timsm -a^-dsisi oi-g-fr 4-33= 7112 <a-7iKS2u)4. 

*3 ; S#'t!±3 313 33-¥-(300)3-!j'-E-] °]7l-£)fe #33! 7l^A]^ ^.c). ^ 3! °J3f- 3H7|(75)33 

fe 7)13 43(S30)4, 

3-7] 7113 V+7n(S30)ofl-H #33#3:£3 elltol 7llcH^.(3nn)S.^-E-l °l7]-S|fe #33* 7l#A].-er iiu). a bii^o; 3 
•f #34371(270)1 3343 #^Ai 3^4 ^t}^ ^14 £3(S40)4, 

^•7| Tin £3(S10)of|3 «-<a-*H ^-f^, SJ^^t-il^sj 2fl>aoi 7iH-?-(300)S^El °l7(-^ 5)i°J^eil»§a. 
cf «lS7l(75H7i ^-^sl-a o>ui ^j?.o)] t)| 3 ig-7ll(S30)S. ^115 'StIKSSO)^, 

^>>7| 7)15 ^l(S50H7.i U^^^-il^s] e)lt°l 7fl<>lY(300)S.^El ?!7>« ^i«a^ell>ga.c} ^ 3^ 

. i-f ai^§ ^.Aj^ ^ ^3 ^^1(S30)S ?!<8sm 7)16 £7ll(S60)£ ^>a«4. 

°1SK ^7lSl ^ ^Ajoll o]^ 5j o. Si o]^f.A] Ali^ *A)7l^ oif^^Holl sj^v efl>S TIM 9 s 91 ° 0 V 

U-i- J? ^-ssV^ ^iis) -a^tl-ci.. 

o]***! 7.1^^3] 7l7)^ BEfe tm^^H^ ai £AisH=. *^!7lsl 7j^Ai^7V ^. ^>goi) 2j tv oi^^ih 4 
S-eHfTlHSUo)] <a^sl^, Tin 7)H^.n(3io)s) Uq v^ 1^7l(l00)°)l7i ^^£) Tj^Aji^^^ji <y^ 
3*7l(H0Wl <&7}s\°] °J 7)1 ^(Threshold Value) Tj^A]^ t)U ^7l(120H s]*H ^^t!- 

efl>§s <a§| A/D «#7|(130)^I q^l A13.3. ^«-^jcf. 

Aj-712)- ^01 <a^(input) ^#*H ^7)^ Ai^g. "y^^M s)l«a4 tl^i^ A15.5. ^^.gj-ji, #7l 

% tiiS "a^-il^sl efl>S* a)ja7l(75)<Hl <?]^t^. 

«U7](75W-b ^71 •a^-ilSis) eil<ioi o]7>^4 f-Aiofl, T)H«.(3oo)fil 7i^TiH^(280) tH»H 

^«H, 7l^e)lt^(290H Tl^sloj^ ■a^ell'isi 7l£ -tl^7} ?)7l-S4. 

^71 «li27l(75H7^ ^]<>i«(3oo)s.-¥-e1 t!7>€ "a^^m 7)^Al^a.ci., ^#sl<H t\^s. °J^-i!Jisl ei| 
•go] § 7 >§ ^^uKSlO), ^-fr ^-ffe, -^71 *lHJjK300)£*Ei <?]7}€ ^i , a^ell'@ii4 ^^7}^ «-^H(S50 
). #71 ^i'a^sil'S a.4 fe. 7)11 iflaKHO)^ t))(H*H AE(OFP) -S-efls f-sj- f-AH, ^7] 4^(3 

OQH Umim 5.fr(Error)7> tf^^-fr-fr f-!£?WS60). 

^71 Tin ^^(SIOH^ ^4. T)H-?-(300HAi o]7>^1 -a^eUt?!^ <QmiS-% Jfl'i 0 ) 

-iM .mi ^?iAi(i40)-& -&(on) -y-tfls *Ka. <a^*]i«i sd<a-fr v^^t- --^h i j±i wis t sf 7K150H u 
7W«i 2)^^ isi'as *^*i«4. 

#7| c!a1% 7j|<H-tl±fe -a^ D/A S$7](i60H ?l7>£loi Tfl^Aiis ^fijji. ?HJ7|(170> 

ofl 9J7} « .2.SM1, ellfo) 37fl <a^S]^ <t!±ir ^71 Tfl^Ai^oi) s)^ efl^ol sl£^- $4 (Attenuation) € 

4. 

Wmgo] $i T)Hf.H(3io)o)i s)*H. 33$ 5i] , gs? 3 v iflsi^4£^ <a^^! ai^^ ^^^ 7 ) (18 
0)o)l 2J*M *#s)a. 4^1 7fl2 #^^7l(190)o(l sjs^ ^^Cf. 

^7|4 71)2 t)H*l «(330)Sl "8-^^ $7l(200)o)l 2j*H ^-¥-21 ^§£1 ji, 

^ ^#71(210)0)] S]*H "a^Stahreshold Value) ol-y-sl ^ol^KPeak PowerM ^#S)b|. t))3 ^^7l(220)o)l 21 
*H sll'gS f>^« ^. A/D «$7l(230H slsJ-«H t)31 ^$€t+. 

^714 §0], C]^)^ Al^S. ^.^ AJ^S] afl^ol AJ-7HA1 olo] %x$1$ ^J4 ^.OJ^V «1 5171(75)0)) 0]7l-Sli, 

^7| Hli27l(75)^ 7)H^(300)^ 7j^7)H ^.(280)0)1 2l*H 7l^e)l>i^(290)oll 7)^« #^2)1^ 7]§a]£§ o]7l 
u ife4 

^7| ul327l(75)fe 3t€ #^^^21 eH-go] 7)H^.(300)S.-?-El o]7>^l ^ejeflt^l^Aj^SLd. € 2i°l7lil- 
Ji(S30). 3*1 3 ? t --M12 ^fl A) (240)0 ^Jl(OFP) a)7)ji ^3.*)°), 2 ^ ? t '->I]2 ifl*)(240)a -&(ON) -M 
a 42 &^**7l(190M "a^slfe- 3347)1 <fl^- TiH-tla-o- ^4 *^7|(250)«l| 
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#7l 44 f>3-7|(250)te u]H7|(7S)?.^El 9l7\% n)o^ cj*)^ 401*1*3. Sl^e ##tV #3 D/A g 

#7i(260W smsis.^*), °\\ks.=L 4°]-Hs.s. 

a|**MI #4(Attenuation)tl *4(S40). #7| 42 #3 f^7|(190)4 ^^=1^ * #3=U. 

=M #3 'S-'ff^ •att7l(200)4 / 1 33°1 42 4°1- ! rii(3ciU)4 °d7}S\2-sL<q, «JJ8«V4 efl 

4<Ha«*. 

^7|s4 3*1 41 *H*S(310W sl*H ^£21 4«fl<>l 33$ ^o) -ft-xjSH <a^sl£^ 4«H*U. 4 

1 9! 42 #3^3-71(1 80.1 90)4 SlSW #3 XI 2 4<H3-=(330)4 * 

#^S)£^ XH ^£^, °lS-f-4l ^l^^S] 7l*R4 ftifl4*7l£| $#7| ^ej-fr -Pr^l £fe WKr 

^7|2+ g£ ^a] £ ^ 7l#£, 41 51 42 4<H^H§ ^If 1 4°1f- sVhs^. oj^-a 7 |*i^ « # 

4^*1-714*1 ^-il^fe #^*^7l«l *4«1-. #47H #4<&4-i- S*fc >d$Hl*1, *i=9^ 4 

«JM S|£# 4°Wfe £47> sa^. 

EtK «l*#-4l -*l^^s) 7]x)^ §j ^tfl^lsl *4*3-fr qqztfi) 43 *U 4<Ht <r JUhs. a]±*$S) 

(57) ^n l sl «4| 
l. 
2. 

^4 

3. 

°J^^±sJ a^M** ^4 4€ fteWfe si 3 1NM§ #?1 a«-7|«H * 

33 43^3 £3 flXUJt 3#SRr «a^^t7l2+; # 7 ] <ga|*|«7]<HM #3€ 4 

£•§ 41 f^7|sf; #7| Tin **7|£*e| *«|« «f«2 #if- c|*|il #3 

c]7|^ >S$7l2*; #7l <83 o^sa tl^l^ >S«-7|iM L iH 9im -*7l 4°1^S^-e1 °J 
7>€ ^ ^41 7]^-t]3:«- H]i2*H 4"o" 3fl«H-t!±* »U7]^; ^7l «|H7]s) 4<H4 sl«H 

*>fe 41 A9JA1«>; 41 91*1 -a §*H "U?^ 4>Ss 42 ^7)4; W 

42 *#?1s^e1 °J7>€ cl^ll oniaa ^e^fe t\*W °\^s.=l ««7l^: ^7l <a^ ci^l 
1 o>^ Sa ^«7|a^El ?J7>€ ^!±4 tj^^Si^ 4f€- °d^^i1l7i5. ^S|t 4 14«H 

42 ^7l£^-El ^#sl<H -t!±2] 4^ ^#«H ^s.a #^ 

s*; ^7i ««| if^ **7i4M -t!i£^E| i.^ °J4S °l^2] ^^-fr *32#7| 
af; ^7] -f^^#7H*1 4! A* 43 ^7l4; #7] 43 **7la*El «Wsa 

-tl^s t^s^fe t?j o^si ci*|« «^7|!4; #71 *sj o^sa cj^ll ^^7ls^el 

o]7>^l a]±4 #71 4<H^.sJf6| oj7f« #^4"S 7l£-t!3 L £ *fl^ 4<H-*1±§ *]a.7]<%; #71 

a)H7lsl 4<H4 sl*W *^*>fe 42 i^*lsl-; #7l 42 ^3*1-1 f-*V^ ?J7^ -tl±§ ^^t!- 4*8 a 

^6+o1 t^sffe 44 **7W; #71 44 f ^7ls.^El o]7>^ cl^)^ a}2:§ o^sa ^Isis 3£eRr #^ ci*l« 
o^an ^^7|2^; #71 *q cj^)^ o^sa «*7lSJ?- «7>« ^1^4 ^71 41 #3-?^7|5L^e) °J 

7>sl^ <disl eflU* ^4 4<H«}fe f-^?J-47U ^s|fe 42 4°!^=^; 
#71 41 4«H^hs^e| o] 7 ^ Aji^ f^^sffe 4i ««|^7i4; 
#7| 42 4°l-¥-Ha-¥-cl o] 7 |^ 42 §q ^^fl); 

#71 41 « 42 4<H-?-S4 <a^4^ 71^^ §^e)H 7l^#n^ ?j7>s^ -tl 
isl 71^4^ t^^lfe 7l^4«gYs »l^<H^lfe 4<H¥S. ^s)fe ^±S. t\S= olt4°14 a) 
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